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Abstract 
The advent of bilingual programs to tertiary education has meant a noticeable change and introduced Content and Language 
Integrated Learning (CLIL) approach into Spanish universities. Learning specific contents through the medium of English 
requires extra language support to access new knowledge; hence the relevance of a specific corpus which encases the key 
vocabulary and phrases of the content language of a subject or even of a university degree. This study suggests equating the 
language of learning (Coyle et al., 2010) to the key words found by using the keywords tool in Wordsmith (Scott, 2008) and 
provides an analysis of the keywords in TEC, a corpus specialized in telecommunication English. Consequently, this research 
reports on the bilingual degree in Telecommunication at the UPCT within the framework of CLIL and why the specialized corpus 
brings a considerable advantage to that situation. 
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1. Introduction 
All through the history of Corpus Linguistics, a range of areas of language study have established a symbiotic 
relationship with it as soon as a common worthy aim has been furthered, paving the way for a productive liaison. 
Numerous studies demonstrate this long-standing link, from Barber (1962), one of the earliest studies in the field of 
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English for Specific Purposes, to  Johns (1991) in Language Teaching, Baker (1996) in Translation Studies, Oakes 
(1998) in Language Engineering, and the latest studies in Forensic Linguistics like Cotterill (2010), to name but a 
few. Once again Corpus Linguistics becomes a strategic ally and comes to serving the current approach to learning 
content subject through the medium of English, the so-called Content and Language Integrated Learning (CLIL) 
(Coyle et al., 2010). 
 
CLIL is adopted as a means to an end, that of acquiring a knowledge and command of at least two foreign 
languages as promoted by the European Union within a set of proposals for the economic and social fields and for 
relations with European citizens (European Commission, 2003). CLIL started to be offered at primary and 
secondary education levels in its mainstream provision in 2004/05 (Eurydice, 2006) and little by little has reached 
tertiary education. According to Dafouz and Núñez (2009), more than thirty institutions in Spain, at the time of 
publication, were offering bilingual programs in degrees like Business, Tourism, Law, Telecommunication and 
Humanities. A bilingual degree in Business Administration has been available since 2011 both at the University of 
Murcia and the Technical University of Cartagena (UPCT), and the current academic year 2014/15 is the onset of a 
bilingual degree in Telecommunication Engineering at the UPCT. Such upheaval entails renewed teaching 
methodologies which attach more weight to the vehicular language used to convey content, since language itself is 
also a learning goal. And here is where TEC (Rea, 2008; 2010), a specialised corpus of telecommunication English, 
comes into play because it embraces precisely the contents of the degree in Telecommunication Engineering in 
English in addition to other texts coming from its professional practice. 
 
In regard to the 4Cs (content, communication, cognition and culture) conceptual framework in CLIL (Coyle, 
Hood and Marsh, 2010), the authors pinpoint the Language Triptych which consists of the language of, for and 
through learning that the teacher should consider for a given lesson. The language of learning “explores what 
language learners will need to access new knowledge and understanding when dealing with the content” (ibid), it 
refers particularly to the key vocabulary and phrases of the content language of the subject or the specific lesson. 
There is little doubt that such key vocabulary can be found by analysing a specific corpus. Therefore, this study 
suggests equating the language of learning to the key words found by using the keywords tool in Wordsmith (Scott, 
2008), the clusters which keywords forms and the significant collocates with which keywords keep company and 
show their typical use. An added value is attached to keywords as they manage to fairly reflect the terms in a corpus 
(Marín and Rea, 2013; Marín, 2014), so the traditional classification of vocabulary into technical, semi-technical, 
academic and general is set aside and the keywords are highlighted instead. 
 
Consequently, this study reports on the bilingual degree in Telecommunication at the UPCT within the 
framework of CLIL and why the specialised corpus brings a considerable advantage to that situation. Next, the 
corpus is analysed, giving an account of the general keywords of the corpus, how they are distributed throughout the 
different areas of knowledge composing the domain of telecommunications, and narrowing down the scope to the 
level of a subject and a lecture in particular. 
2. Bilingual degree in Telecommunication Engineering and CLIL 
The Technical School of Telecommunication Engineering at the UPCT offers two degrees: Telecommunication 
System Engineering (TSE) and Telematic Engineering (TE), which are planned to cater for a bilingual group with at 
least 60% of English language covered per year, starting in the academic year 2014/15. The School envisions CLIL 
as a means of improving students’ competence in English while they are learning the specific content, with the aim 
to gain an easier access to the labour market and further self-study so as to keep up to date with the latest technology 
and state of the art. Such standpoint agrees with one of the bases of the 4Cs conceptual framework: communication, 
where language is a conduit for communication and for learning described as “learning to use language and using 
language to learn” (Coyle, Hood and Marsh, 2010:54). 
 
The percentage of teaching in English for the first year is 50.5 and 83 for the second year – the degrees share the 
first two years and their optional subjects (18 ECTS); in turn, 75.4 and 75 in the third and fourth year of TSE, and 
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70.5 and 86, respectively for TE. English is present in all kind of subjects (basic, core, specific, compulsory and 
optional subjects) in three modalities: i) lectures, bibliography, practicals and assignments in English (100% in 
English), ii) some lectures in Spanish and the rest in English (75% in English), and iii) some lectures and practicals 
in Spanish and the rest in English (60% in English)†. In particular, a subject of the second modality will offer theory, 
solving-problem and case-study lectures in Spanish, whereas English will be used in any other teaching activity like 
lab sessions, students’ oral presentations, assessments and self-study hours. Besides, a one-semester subject of 
technical English is available in the third year of both degrees. 
 
Therefore, considering the characteristic of the proposed degrees, they seem to respond to a hybrid approach 
where models C2 and C3 from Coyle, Hood and Marsh’s classification (2010:24-25) are combined. Model C2 is 
defined as Adjunct CLIL where “language teaching runs parallel to content teaching with specific focus on 
developing the knowledge and skills to use the language so as to achieve higher-order thinking” (Coyle, Hood and 
Marsh, 2010); whereas in model C3, called Language-embedded content courses, “content programmes are designed 
from the outset with language development objectives. Teaching is carried out by content and language specialists” 
(ibid). Likewise, the degrees follow the trend of CLIL programs which “have always tended to include the teaching 
of the target language as a subject parallel to its being used as a vehicle for content-matter learning” (García, 
2009:210).  
 
Hence, the language class would combine the language for learning, that is, “the language needed by learners to 
operate in a learning environment where the medium is not their first language” (Coyle, Hood, and Marsh, 2010:62); 
with the language of learning – as defined above – whose keywords and key phrases could be extracted from a 
specific corpus of the discipline – also recommended by Coyle, Hood and Marsh (2010). The language class would 
tackle the general characteristics of the sublanguage and even preteach or reinforce the language of learning agreed 
with the content teacher on the basis of the keywords derived from the corpus. At the same time, the content teacher 
would remark on the particular keywords of the lesson as a support of the language content. 
 
All the stakeholders involved in this situation seem to maintain a fruitful alignment of objectives, where the 
availability of a corpus designed in the light of the degrees in telecommunication brings a significant advantage. 
3. Telecommunication Engineering Corpus (TEC) 
TEC (Rea, 2010) is a fairly representative sample of the professional and academic written English of 
Telecommunication Engineering which amounts to 5.5 million words. The samples originate from real 
communication acts where at least one user of the language is an expert or professional. Therefore, a considerable 
variety of genres or texts typical of the discourse community are included, such as research papers, datasheets, 
academic books, technical reports, legal documents, course books, instruction manuals, news, etc. All of them are 
classified into eight sections depending on the sources where the texts come from: magazines, books, web, research 
papers, abstracts, brochures, advertising and technology news. 
 
Concerning topic representativeness within the extensive realm of telecommunication, the curricula of two 
university degrees have been taken as a reference: Telecommunication Engineering and Telematic Engineering at 
the UPCT. Every single area of knowledge the curricula are articulated into has meant a thematic line to gather 
samples of the language. In addition, the two branches that define the specialisation are included. The first one 
corresponds to Telecommunication Networks and Systems, which entails an extension in signal analysis; and the 
second one, Telecommunication Planning and Management, delves into Telematics. After the latest curriculum 
 
 
†  Information provided by the Head of the Technical School of Telecommunication. Some data are available on 
http://www.teleco.upct.es/index.php?id=494 
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reform, Telecommunication Engineering and its expertise merged into the degree in Telecommunication System 
Engineering whereas the second one kept the original title of Telematic Engineering.  
 
Subsequently, every area of knowledge is constituted by a number of content subjects which narrow down the 
scope of the topic search. As a result, the corpus is structured into eight sections regarding the seven main areas of 
knowledge plus the specialisations, which are divided into subsections corresponding to the content subjects as 
follows in table 1: 
 
Table 1. Topic distribution in TEC. 
 
Areas of  knowledge Sub-areas/subjects 
Electronics (01) Electronic Components (01) ; Analogue Electronics (02); 
Digital Electronics (03); Photonics (04) 
Computing Architecture 
and Technology (02) 
Computing Fundamentals (01); Digital Electronic 
Systems (02) 
Telematic Engineering (03) 
 
Communication and Signal 
Theory (04) 
Materials Science (05) 
Business Management (06) 
System Engineering (07) 
Supplement (08) 
Projects (01); Telematics (02); Distributed Information 
Systems (03); Communication  Software (04) 
Signal Processing (01); Circuits and Systems‡ (02); 
Electromagnetic Fields (03); Instrumentation (04) 
Materials for Information Technology (01) 
Business (01) 
Concurrent Systems (01); Control Engineering (02) 
Communication Networks and  Systems (01); 
Communication Planning and Management (02) 
 
Within the area of Telematic Engineering, several subjects dealing with the operation of networks in their 
physical form have been grouped together under the label Telematics: Telematic Fundamentals, Telematics, 
Communication Services and Networks, Telecommunication Systems and Switching. Likewise, in the area of Signal 
Processing and Communications, the label Signal Processing covers the subjects concerning the processing of 
signals: Introduction to Telecommunications, Communication Theory, and Linear Systems, Digital 
Communications, Digital Signal Processing and Data transmission. The criteria guiding the classification of subjects 
have been the result of the cooperation with expert teachers in the areas of Electronics, Computing Architecture, 
Computing Technology, Telematics and Signal Theory. Figure 1 illustrates the proportion of the corpus according to 
subject areas. 
 
 
 
‡ This is a subject of the first course available 100% in English which will be used for further analysis in this paper. 
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Figure 1. Corpus size according to subject areas. 
4. Keywords 
4.1 Keywords and terms. 
The Keywords tool available in the pack of utilities of WordSmith (Scott, 2008) is a widespread application for 
corpus analysis which identifies the most prominent words (keywords) in terms of unusual patterns of frequency by 
comparing two corpora.  Scott (1997:237) defines keyword as “a word which occurs with unusual frequency in a 
given text,” that is, a word whose frequency is unusually high or low in comparison to a general norm. The 
application permits running the Chi-square or the log likelihood statistical tests to generate a keywords list, but the 
latter seems to perform better when comparing long texts or a whole genre against a reference corpus (Dunning, 
1993; Scott, 1998), as in our case. As a result, the test detects if the frequency of a word in the technical corpus is 
significantly higher (positive keywords) or lower (negative keywords) than its frequency in the general corpus. The 
present study focuses on the positive keywords since, statistically, they are more probable to occur in 
Telecommunications. Moreover, positive keywords usually provide a good account of the subject content: “positive 
keywords give a good indication of the text's aboutness” (Scott, 1998). 
 
In addition, there exists another sound reason why it is advisable to concentrate on keywords. It has been 
demonstrated that Keywords (Scott, 2008) succeeds in identifying technical terms even more accurately than other 
automatic term recognition (ATR) methods designed to that purpose (Marín and Rea, 2013; Marín, 2014)§. 
According to Marín (2014), Keywords ranked second after assessing the level of precision achieved by ten different 
ATR methods, managing to identify 85% true terms (candidate terms which were validated against a legal English 
glossary used as gold standard) out of the the top 400 candidate terms automatically extracted by it.  On the one 
hand, mastering the technical terms typical of a domain is essential for successful communication, principally in the 
most specialised situations that demand accuracy and precision: “El carácter monoreferencial de los términos 
desempeña un papel clave en la precisión y univocidad de la comunicación especializada” (Cabré, 1993:167).  
Indeed, a subject domain is not completely assimilated, if the speaker is not familiar with its terminology.  
 
 
 
§ Although Keywords is not considered an automatic term recognition method per se, it outperforms Chung’s (2003), Kit and Liu’s (2008) and 
Sparck Jones’s (1972), being only overcome by Drouin’s (2003). 
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On the other hand, the fact that a word is a term or a specialised lexical unit whose use is restricted to a subject 
does not imply that it is also representative of the domain it belongs to since the relationship between specialization 
and representativeness is not directly proportional. Additionally, the specialised nature of a lexical unit entails a 
relative frequency which is higher in technical than in general discourse, but it does not impose a high probability of 
occurrence in specialised texts. This claim is sustained by two sets of words like (i) peerware (Frequency 21), 
encryptor, unicasting and transconductances (Frequency 6), or bootable, vectorizable and axially whose frequency 
is 1 and each one occurs in a different area of knowledge, and (ii) satellite, VoIP, OSI or router whose frequencies 
are 1,401; 580; 636 and 3,910 respectively. All of them are closely related or even restricted to Telecommunications 
but their incidence is not comparable. The second set of examples displays higher frequency counts and their use is 
more widespread than the first set. 
 
All in all, in a language learning situation, it would be highly convenient for learners to study first the most 
probable specialised lexical units that they may encounter independently of the degree of restriction to the disciple. 
Therefore, the lexical repertoire of the field is not categorised as traditionally into technical, semi-technical, 
academic and general vocabulary but considered as “a cline of technically loaded or specialised words ranging from 
terms which are only used in a particular discipline to those which share some features of meaning and use with 
words in other fields” (Hyland and Tse, 2007:249). 
4.2 Keywords and their distribution. 
The main keyword list was produced by comparing TEC with LACELL**, which establishes the norm. 
Nevertheless, with a view to highlighting the distinctive words in every area, TEC was used as the reference corpus 
to retrieve the keyword list from each individual area. With this action, it is assumed that the statistical behaviour of 
the words common to the specialised language and one of its subject components could be similar, whereas the 
typical words of the subdomain could reveal significant keyness values.  
 
In order to reduce the potential burden of words and concentrate on the most relevant ones, only the keywords 
whose p value is equal to 0 were taken into account. Therefore, the reference keyword list contains 5,834 words, and 
the figures for the rest of areas are the following: Electronics 1,054; Computing Architecture 501, Telematics 799, 
Signal 769, Materials 51, Business 636, Systems 550, Esp. Signal 936 and Esp. Telematics 903 as exhibited in 
Figure 2. In turn, table 2 shows the top 50 keywords in TEC distributed across the subject areas.  
 
 
 
 
 
** Lacell is a 20 Million word corpus compiled by the research group LACELL at the University of Murcia. Lacell is a general purpose corpus of 
contemporary English. More information can be found at URL: http://www.um.es/grupos/grupo-lacell/quees.php 
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Figure 2. Keywords whose p= 0 per areas. 
Table 2. Keywords distribution. 
Keywords 
Freq. 
TEC 
Freq. 
Lacell 
Key 
index E C.A T S N B S 
 
S.S S.T 
Network 16.649 1.686 41.784 - - 3 - - - - - 802 
Data 14.613 2.787 31.852 - - - - - - - - 802 
Systems 9.479 3.000 17.922 - - - - - - - - - 
IP 5.239 20 17.377 - - 3 - - - - - 802 
Networks 5.832 463 16.182 - - 3 - - - - 801 802 
System 12.624 8.707 15.204 - - - - - - - - - 
Protocol 4.742 139 14.831 - - 3 - - - - - 802 
Design 7.701 3.313 14.725 1 2 - 4 - - - - - 
Router 3.910 25 13.677 - - 3 - - - - - 802 
Keywords 
Freq. 
TEC 
Freq. 
Lacell 
Key 
index E C.A T S N B S 
 
S.S S.T 
Wireless 4.083 171 12.237 - - - 4 - - - 801 802 
Layer 4.425 569 12.117 - - - - - - - - 802 
Mobile 4.341 526 11.974 - - - - - - - 801 - 
Input 4.347 709 11.914 1 2 - 4 - - - - - 
Internet 4.504 910 11.589 - - 3 - - - - - 802 
Interface 3.526 207 11.454 - - 3 - - - - - 802 
Bandwidth 3.119 20 11.439 - - - - - - - 801 802 
Packet 3.577 251 11.299 - - 3 - - - - - 802 
Circuit 3.932 525 10.804 1 2 - 4 - - - - - 
Access 5.999 2.696 10.690 - - 3 - - - - 801 802 
Output 4.139 771 10.604 1 2 - 4 - - - - - 
Server 3.574 362 10.529 - - 3 - - - - - 802 
Digital 3.595 488 9.868 1 - - 4 - - - 801 - 
Software 4.575 1.412 9.860 - 2 3 4 - - - - - 
Simulation 2.817 73 9.651 1 2 - 4 - - 7 - - 
Devices 3.430 476 9.557 1 - - - - - - - 802 
Voltage 2.945 220 9.551 1 - - - - - - - - 
Optical 2.822 164 9.485 1 - - - 5 - - 801 - 
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Traffic 4.345 1.615 9.348 - - 3 - - - - 801 802 
Algorithm 2.799 229 9.312 - 2 - 4 - - - - 802 
Node 2.822 294 9.075 - - - - - - 7 - 802 
Link 3.853 1.268 8.963 - - 3 - - - - - 802 
Technology 4.969 2.794 8.941 - - - - - 6 - 801 - 
Filter 2.627 247 8.539 1 2 - 4 - - - - - 
Communications 3.144 779 8.516 - - - - - - - 801 - 
Channel 3.212 858 8.470 - - - - - - - 801 - 
Fig 3.702 1.440 8.189 1 - - 4 - - - - - 
Transmission 2.544 308 8.086 - - - - - - - 801 802 
Packets 2.308 166 7.818 - - 3 - - - - - 802 
Nodes 2.361 232 7.743 - - - - - - - - 802 
Process 5.949 5.015 7.658 - 2 - - - 6 7 - - 
Routers 1.891 4 7.420 - - 3 - - - - - 802 
Web 2.978 791 7.316 - - 3 - - 6 - - 802 
Protocols 1.996 52 7.264 - - 3 - - - - - 802 
Circuits 2.122 131 7.049 1 2 - 4 - - - - - 
Device 2.801 680 7.042 1 - - - - - - - - 
Fiber 1.869 19 7.023 1 - - - - - - 801 - 
Ethernet 1.897 37 6.946 - - 3 - - - - - 802 
Components 2.727 636 6.856 1 2 - 4 - - 7 - - 
Processing 2.770 686 6.852 - - - 4 - - - 801 - 
 
The first remarkable observation from keywords distribution is the behaviour of network and data. The two 
words with the highest score (key index) are keywords only in two and one area of knowledge respectively. In fact, 
no word becomes key in all the sections. The highest distribution value is reached only by four lexical units 
(simulation, components, graph, quantum), which are present in four areas. Most keywords from the reference list 
(3,509 exactly) are restricted to only one section, and a high figure (1,767) does not appear among the most relevant 
keywords on the individual lists. As regards the rest of distribution values, 487 words are keywords in two areas and 
67 in three. From the results it might be inferred that words become key as a result of all their occurrences 
throughout the whole corpus, and then the restriction of keywords to a particular area might be so significant as to 
concentrate the specialised words of such area. Table 3 reports on the number of keywords restricted to the areas and 
provides some examples. 
Table 3.Restricted keywords. 
Areas Restricted words Examples 
Electronics 570  photoconductor, transmittance, polarity, wavefront 
Computing Architecture 223 flops, configurable, mapped, microcontroller, caches 
Telematics 
Signal 
Materials 
Business 
Systems 
Sp. Signal 
Sp. Telematics 
558 
357 
150 
200 
238 
577 
636 
buffered, OGSI, applets, Verizon, DSA, repository 
scintillation, bandpass, wavelets, multichannel 
annealed, polarizer, nanofibres, foams, tantalum 
roamabout, teleworkers, entrepreneurship, globals 
debugger, iterations, invariant, pipeline, controllers 
multiplexed, navigation, offline, GIS, WAP, layered 
modems, hackers, payload, data, layers, unicast, OSI 
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4.3 Keywords in an individual lesson. 
The structure of the corpus allows for the extraction of any of the constituents it is made of and its corresponding 
analysis. Thus, keywords may be approached from a different perspective and could be grouped per areas instead of 
focusing on the highest indexes of keyness as a criterion to select a language target for learning. Indeed, it is 
possible to identify the keywords which appear in a particular lesson so that their use could be reinforced either by 
the language teacher in the parallel language class, or by the content-subject teacher who could devote a short time 
of the lecture to highlighting them for the sake of the lesson. 
 
Next, the first practical session of the subject Systems and Circuits in the first year of TSE and TE is processed in 
order to pinpoint those words which are also keywords restricted to its area and, therefore, it is necessary that 
students learn both their use in the language and their meaning. The instructions of the exercise are as follows: 
 
Practical 1: Basic instrumentation and passive components. 
The first practical is a brief introduction of the main laboratory instruments with which the student 
will have to work when performing the generation and measurement of a given electrical quantity. 
They have to become familiar with the use of the laboratory equipment. A brief description of their 
main functions and different modes of operation will be provided in this practical. The student 
must himself practise with the equipment to acquire the necessary skills in handling.  
Carefully read the contents of the practical before the laboratory session, both the descriptive part 
of each of the instruments and the exercises that are proposed to be carried out in the laboratory. 
This will lead to a better understanding of it and it will help to learn and achieve results in the 
practice session.†† 
 
Out of the 1,091types of the document, including functional words and numbers, 63 correspond to keywords in 
the area: current/s, voltage, resistors, output, frequency, circuit/s, scale, resistance, signal, laboratory, resistor, 
wave, component, amplitude, components, hz, input, ohmic, waveform/s, peak, polarity, instrument, voltmeter, 
ohmmeter, passive, sine, sinusoidal, voltages, volts, encoded, graphs, green, impedance, instruments, ohm's, 
polymer, resistances, scales, size,  waves, circuitry, coefficient, designed, diagram, discrete, dithering, image/s, 
instrumentation, magnitude, nodal, outputs, paste, pole, processes, reference, reflect, ripple, and time/s. The most 
frequent keyword in the practical is current (29), whose frequency is 5,064 in the whole corpus and 753 in the area 
of Communication and Signal Theory. Furthermore, when computing the patterns that current produces within the 
area, it is possible to identify up to 11 keywords, which are also found in this practical document. Such behaviour is 
another reason why it is important to master the keywords: on the one hand, as keywords occur frequently students 
will have ample opportunity to meet and use them, and, on the other hand, the recurrent exposure to keywords 
contributes to consolidate their knowledge.  
 
With regard to the kind of exercises employed to train the use of keywords, it is advisable to consider the 
different aspects of what is involved in knowing a word, that is, form, meaning and use (Nation, 2001) and select a 
related task which better fits in the content lesson. In that respect, there exist a plethora of data-driven learning 
(DDL) experiments as those presented by Boulton (2010), which might be used as reference for the development of 
vocabulary-focused activities within the telecommunication English field. Specifically, Marín (2014) focuses on the 
morphological, syntactic, semantic and discursive levels and designs specific exercises so that students reflect on the 
processes for word formation; identify lexical and grammatical patterns associated with particular terms; and 
develop a written project. 
 
 
††The text of the practical session was kindly provided by the teachers of the subject. 
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5. Final remarks 
The potential fruitful relationship between corpus linguistics and CLIL has been brought to the fore herein by 
equating the language of learning with the keywords extracted from a specific corpus. Under no circumstances is 
CLIL approach based only on the language but it covers other aspects like content, communication, cognition and 
culture (4Cs). Indeed, CLIL demands a detailed analysis of the language for learning and the language of learning of 
which a specific corpus can inform. Nevertheless, this study has focused on the latter put them on par with the 
keywords yielded by Wordsmith tools. 
 
The results of the analysis carried out have supported the advantages of mastering the keywords. Their 
importance is given by several reasons: i) keywords are tightly related to the specific domain and a high percentage 
of them are also terms; ii) keywords are recurrent, therefore, it is worth studying them; iii) keywords are frequent, 
and recurrent exposure contributes to consolidation of knowledge; and iv) keywords contribute to understand the 
content of the subject. 
 
In spite of the fact that all the linguistic data or the contents of a whole university degree is accessible as they are 
stored in a linguistic corpus and we are aware of the benefits it may bring, such data need not only processing by a 
computer program and but also human supervision. CLIL approach requires a strong collaboration between 
language teachers and content-subject teachers which is not always feasible. However, the implementation of 
bilingual degrees entails a different approach and teaching methodology where there is little doubt for the adequacy 
and profitability of a specific corpus. 
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